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(54) METHOD FOR RECOVERING INK-DROPLET DISCHARGING CAPACITY OF INK 
JET RECORDING HEAD. AND INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
quantity of ink to be discharged when discharge 
capacity is recovered. 

SOLUTION: A pressure generating chamber is 
expanded/contracted by displacement of a 
piezoelectric vibrator, in order to oscillate a 
meniscus M near a nozzle opening 31 and agitate 
the ink, existing in the pressure generating chamber, 
and the ink near the nozzle opening 31; and 
discharge recovering operations are performed in a 
state of a decrease in viscosity of the ink in the 
nozzle opening 31. The viscosity of the ink in the 
nozzle opening 31 is decreased without a jet of the 
ink, so as to enable the recovery of the discharge 
capacity by using the ink in small quantity. 
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!g, JKf8s-a-Tyx;mp*^e.'f >^jiS*«:wr*'f > 20 
mt^mt^mMmm^\z^^m^kz^!^\^xmum2<D 

^mnm^%^^®.i:.\z^*)^^^tvx:\^^^im.^\z 50 
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1^31, JRlBS$-ti-T/X;i'WPd^^'f >i7}iSsifi:tijt- S-f 
1 Hl^^^ai*? / X;UM P 35^©^ n;^ X $ 13: 

Wii^^<ri\^'fnij^-:}3^mm^\zm%i&%mti=f\z^-h 
@. 

[0 0 0 1] 
[0 0 0 2] 

H«. *gS!c©yx;n8Pt, &/x;i'MPtci«a-r'5jBE 
vi-s. i:ci5-e, %i.mm^\z¥sm\yt:.^y^mt. mm 

yx;n8P©-r'<T*ii^^C'f >:;7js*^*-r-&©T« 

35:<. yX;i'MP©E5»J0i®{rJ:oTtt'f >^ia:tB©« 
S*«a*T«<;a:.5'b©'£>#«E-rs. Z(DJ:^U^mt: 

mm-r^fttbiz. w^mrp'&-^mmmt^ivitm^\z 

(D/ xjima-fy^i^'i >i^m^^Mm\zatm^'^^^tt)^ 

Bim«©fiT*«<tv»5P.gSd«*s. j:©J:-5;iraS 

y X)m a \zmm-t^Kf}m^^\zmfibrLrz^mmW] 

JWH Pifi^©^ r:7.*X *«/MB»$ii--5 J: ^ b/t a 
gSS0B5±e^*S*>*llg^nTV^^ (ittffiBg 5 5 - 1 2 3 
4 7 6 «fg8BS 5 7- 6 1 5 7 6 ^I^HI* 

ff^4 3 5 0 9 8 a^qiSBS) . Cl©eig*OBJlha^S 

trj;n«, -r>^?s©^*!iw^ct!tm©^ai!*ni3ssLWicjs 



( 3 ) 

3 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

[0 0 0 6] 

gk'Vry KT, W^fSfiPl, iitttJiii«ta:eP2, s.yf^r 
•V >;/ 1! > ye® P 3 tC^KiT^ ^ J: 5 tclBKjtS^ 2 JC^ 
It^tlTV^-S. 3«, ^-f >f2gi'\-y H HC^[6lbTE 

;wh&jflv^TfeJ;Vi. -i'>i/#«j*h'5A3irjt*r^i-r'5 40 
%.ism H 7 A 3 »cjES5-r*)E;'3P— 7 7 **BBe$nTv^ 

[0 0 0 7] Sfc, -f >^^^j#H5A3a5raHtr«a 
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[0 0 0 8] i5«. i7U-->y^^p*^^?B2®'^•y H 1 

-f/X-l 6lCJ;»3y U-ri>i^L, ia:ailHl«»fP«:ff*3 

^^h<DX&K>. ^fz 1 7(4Jt±^i^T. IH^'v-;/ H 1 

m±mit 1 8 h' 1 (DmmizwntVT y X 

[0009] 02, ms \tmm(Dtm^y h i <©— uss 

^mmz. /x;pMP3i, 3 1 •■••S2 o o o^hs 
0 0 mmm v. -r >i/»^i^ h 9 a© 1 mi&mzts.^^ 
[0 0 10] 3 3tt, x'^— y-Tf, i?|gi-r-5/x;i'MP 

K^WfiiTM^JE:^^^^ 3 4 , 3 4, 3 4----«:^fiS 
T-SMaSS, 3 5, 3 5 ••••*5?^bTiB!j*$nTV» 

^. 3 7«, wm)WM>^m)ix. m-n^^-^z Avznm 

>^m^4 6. 47 tM\^-r^^^\zitmmm3 8=s:i^ 
ts^'^izm&\'mm^<DmK3 9. 4 o*«!^gs$nTv> 

*t 3 7 3 8 , 3 8, 3 8, 3 8 • • • • {Cjfc*|oJ-r«. 

^^jc«jiS!jT:i— h 5 0 <Dmm.mmT4 8, 48, 

4 8 ••••*<«at- Stgl!i:i-y hfl:ji?L4 3*«, *fc-f 
y!7mt^^4 6,4 7 {C^I*|6lT'&»^lC«, SJ»4 4. 

[0 0 11] 4 8, 4 8, 4&----\t. BMMW}=f-X. 

T^fig^n, yx;wBiP3i, 31, z \ -- -<D^tm 

fa:<ofccD*»#4 9 ltH«bTig»»^3.->y h t bx« 
fig^nXV^^. ffi«igiljT4 8, 4 8, 4 8----05feS^ 

«?^Ki^fiegi5W4 2 ©jgiii^aL- y hs-jaa4 3 \zmm 

7©^^SB38, 3 8, 3 8 ••••tCH^SnTVi^. 35: 

*5, ^+^^5 1«»^4 Q\zm^^ixtzum^^m(D 

4 ld^e.?iiaibT, Jgi(l«Jg*Kffl5*J 3 7 , T.'^— tJ-3 

3 , RiXy X;i'7'^- 1-3 0 \zm^-^tiX\,'^^&.W^ib 
?L 5 2 . 5 3, 5 4 tTfi-SBWOtigStJ&tt^SrSl^-r 

[0 0 12] Cl©J:'5 3S:e^:i^5*:S:figffl-rstSgt'\-y K 



( 4 ) 

5 



mn 


3 


w t % 




1 2 


w t % 




5 


w t % 




5 


w t % 




4 


w t % 




2 


w t % 




6 9 


w t % 



[0 0 13] z.o^>irit^>^m^^^2 oA^^g^i 

-:/7 1 ^rfrUTlBeb^-;/ H 1 {dSIDWSn. [MNftt^ 

[0 0 14] 0 4tt, ±mvft-i>i'~:^:jLyhmmmm: 

f SX-f 5'^>i^h7>e?:^^'8 5. 8 5, 8 5 20 

8 0*^e,©}iS^«^*iA:'3bTV!>T, l^ftft^^^lHlSS 
ltJ;0*^^nfeffill;ffl^€rffi«»ifjT4 8 CRJJHIUT 
-f >i'}|jfSr%^SS©^ffi«:JBEaigi!l^ 4 8. 4 8, 4 30 
8 • • • • \Z^VtSii:ft 0 , *fc#^^^J'«l[KKl«^S:« 

[0 0 15] 0 5tt, t(IiECDS!Hail«^!?*lHlK8 0<D— 
Sllfifi^S^f 'bWCS.oT, B|fJ'«F#9 0«, S8^8 1 

ay h-rjV^z-i-fzfU—^ 9 0*^e)(7)(i#t«^ 8 

'7)V'^n-C:fU—i^ 9 0 i:-f W-^:— 9 2 td->^o(t^ 
3 >;/ h-7;i'5^A'-1':/l/— T > H talgS 9 3 A'' ^. ©if 

ne.T> HiHiK9 1, s.y:'7>->3 h-vji/^'A-f:/^ 
-^^9 4d^e,©(s^«, :t-riiiK9 5 *:n-bT*(iffli(t^ 

[0016] 06 «St[ai©ieii«^55*leISS 8 4 ®— * 50 
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MfiBISS^-TfefiDT^oT. 0 0«, 

^n, c:tncttPNPSh5>>'7.^' 1 0 2*«^iK$n 

h7>-:?X^' 1 0 8©'<-;^-X5y:5'ramflEVBEl 

02=£jgb§|Vifc«JE (YH-VBE102) iCSMf^ > 
x>-9-l 0 3<£r-^lliStlrT3K«$-fr-5J;5tc;^j:oTVi 

TlC«NPNS!h9>-;?Xi5' 1 0 8*<«^«!$nTViT, 

0 2*^:t7i7il9, f^t)oTh7>v'X5' 1 0 8*«:4-> 
tiiSoT. 3>x>-y-l 0 3tC3tS$nTV»Smi«f*<h 
=7^^7.9 1 0 S©'^— X5 y ^'W^fiEVBElOSlrSI 

[0017] fjaifc-^ h 7 >>?X5' 102 ©'^-X— X 

St, ^mmssirtt 

Ir=Ybel02/Rr 

tT^O, *ferj>7^>-y-l 0 3©§«SC0tT-5t, 

Ji*« 0 Tr «, 
Tr=COX (VH-VBE102) /Ir 

1 0 8 X-XSy^T^Sffi^SrVBElOS, ffifit 1 0 7 
If=Vbel08/Rr 

Tf=COX (VH-VBE108) /If 

mtt. ®^ 0 . 7 v^^xmrnms. 3 o sj^jp h 

ViT«, '<-XX5y^'W«ffi*0 3t<;PhtbTgft^-r 
•5, ) 

iioi^is. 3>x>-y-i 0 3 ©«T«JE«— ^©<£)ffi-c 
mffi«> h7>-:^7.^' 1 0 9, 1 1 o\z^K)mmmmts 

nx, 8 6A^e,S-ffi«SftT4 8. 4 8, 4 8---- 

izmwimmiLxmti-^n^. 

[0 0 18] o€f»C±i!Ebfcffil!l(I^5S^!Hl»S*fflV»T 

mm^9t±'Ei^t)^^i'^ ^>ifmm)^xti-r^t. mm 

mnm^mmi. h7>5^X:^1 0 2, 1 0 7«::t>- 

7^. H]^Sft^i:75:oTVi-SJEI|JgKl^'4 8 tcSEi^^nT 
V^-SX-f ■;/?">i^h7>i?X^'8 5«, Umm^m^^ 

SS8 ofcj;05r>«'5nTiiSd-'e., gtnift^irio^ 
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7 

[0 0 191 fti«3(t#5e*0K8 o«, nm&ma^^w 
4 8. 4 8. 4 8----izmm-r^:^'fy^>i^\'y>i> 
K»i(t^^^lHiK8 4tr^^bfcWjzli®-&j^«©K 

&ttttlf'^^JEttJg»J?-4 8. 4 8. 4 8"--*««lil«U 

t. taaibfci^JC K9>5?X:S' 1 0 8*^:t>lc;^toT 10 

Jgij^48> 4 8. 4 8 ••••®mi^'b*5:«U. JI«ig«I 
^4 8. 4 8. 4 8 ••••*i#«bTJI;'3^^^*imffiS 
e:nJcJ:»5 0 8 (a) 7!»?g (e) 

i^rnKtur^xmrn-r^z-tizu^. 

»t^S*-r-5JE««i!l^4 8. 4 8, 4 8 • • •• Cg^J^T^ 
X-1'>;/9^>i^h7>>'X:$'8 5. 8 5. 8 5--"CttW 

T/k-^' 9 4*^e.i^je>^je)?.nfc^raiii®A;i/7.m^p 

(0 7) AiUl:^-r-5. X-f h^^v* 

;^^'8 5. 8 5, 8 5 ••••*i2:©/'^;vx«^p»c— Srr 
S^Wfc*tt*,>fc;5:D. Bi*S!lf^*«:^Si^ffi«ti»i?4 

8, 4 8. 4 8----\zMvxh^mitimit^^n^^t\z 
u^. m^mm*mmvx'7>z^3 y h-^)v^n-c:n^ 
— ;j'9 4A-»?)©A;ux^t^p*<iE:-feT**«t. mshm^ 

5*^:t:7t)ioTb*^fc«e>. iim;^*TO«JEVd-r 
[0 0 2 1] tz.^x. z.<o^y t.fs.-:>1iJStfSis*^7.^ 

«y^>yh5>v'X^'8 5. 8 5. 8 5 • • • • (CKlftm^ 

^ {rjBE«Jgi()^ 4 8. 4 8. 4 8 • • (Vc-Vd) 
iC^S^nTV^Sfc*. SiS-CbffimJiSIJ^S 5. 8 

5. 8 5 ••••©^«IIJIVdi:SKl!;«^CDSffillffiYct© 
MiJ-Vc-VdfcntA^Biiin-rstC-r^JJcViA^e.. J; 5 

»C*^^B^tf ::*-7*?^*<ftifrS«-e-0«ffi (Vc) JCtfc 
febTX'r-;/^>y h7>>'X:5' 8 5, 8 5, 8 5---- 

[0 0 2 2] Cl©J:^J'mffiVd-C^«Snfc«fi6r, H 

•y h^mi^-r^^mMm.W)=f-tmmzv'yyz?7.^ i o 
8 (0 6) ffi-tyt.tir>tz^M.x. mmMWi'=f-<7imw 

4Sr«^nS<h. j(Em«BEVc-Vdl'tfcfi»lbfc»;fflt#S-r 
\zW3i S nfcJE^JgHj^ (CitK; b T /h 5 V ^ 

[0 0 2 3] Z.<D^¥k. BE«ig«)'f«^^^J;Ofe/h$ 50 
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8 

^ -1* > i7 Tig $:fft^ ^ -e-^ jcss#s«:e^-r c: J: 
ii\zts.^. z.<Dm.mtBti^^'^<o^>i^^&ik\yX>' 

5^r&Hc¥fT«Ctg»J-r-5*^e. (0 9 (a) (e) ) . 

*^^««-tfyx;i'MP3 lia^r^^bi'Sfrs-f 

[0 0 2 4] KIT. ^'-f 5>yff^JC^fc1tTH-;/ h«r 

jgfiKT'<# / xjum p izm-r^zmmwiT s 5 «, -< > 

K>v hSrJ^^f ^iJ5«S®7iViyXJl'MPtCjg-r^lI«lg 

ja£Yd-c©^4S:«*fTt)-a-T y X)m a(D^>i/ *Jgl&$ 

[0 0 2 5] *Bl^P#»C£E«igi!lT4 8tCBlJn$ 

nfc«:^«. jE«lgi!»^4 8©|gS#:«^-^:*— AtttJrC 
ift*;5:a:lcJ;D-ffl5*<i««$n, iE«lgS»^4 8 Sfg^i 

igi!lT4 8©?fta<£B&±bT. iaaKT»rJ;SBE««Ell 
•5. 

/ p CD ags* 0 &«?B-r sfeJC) y X)m □ * "7 

yy~^yif^^ii^m^X\f'^^. 'f>^W»^^. ^ffl 

>i7S:fflViSi:. 2#raati^fs 
t. yx;i'MPtc-f>i7o8g*t%^bT7 9y->>i^«i 

[0 0 2 7] ±aibfcJ;^tc#Bi^^»c/X;WBaP©;^ 

\fxmmmm^\zwMhx. f^w^'^^^mu^'^ftii 
utrnzmsi^tiftm-^xhyy y ~y>ifmf^^ff^\t. 
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[0 0 2 8] ^ibiz^o-~>ifmi^^!ii-Mtr^^o 

S * 0 «rS d Lfc*I^JC* o T fern 2 OBld 
^o\zi7*)-=i>ifmi^tzi-fiffom'^izttmLX:<~ 10 

[0 0 2 93 ci®J;5^ffimiSiftTJrJ:Dlgl(i« 

it, m^mm\zMf&-r^Bij?i^mzitEEmmm'i'(o^ 
m\zi:^±^f3ijt:^ij^^\fx\,-^^ittb, mmmutctt^ 

•5. b*^b;^t*<e., ±mvftJio\z^w^^m\zid\,^x 
hRmmm^izmA^ummmmi^mna-sti^t, 
mm<Dmt)^^mz'h^jm&<D!S>i3i!)^^c^i>^&, um 

^y\^-^i^tLx<D^^i)mfa-^tix, W^Sin<D\Si± 

[0 0 3 0] iai^iiijSfiiinc^sviTta/T:;!/^^ 
list, mm^ 1 1 6 tizj^r)&f}^±m. in^^ so 

1 SJcJcO-f >i'*«tS&bT, )aE«S»^ 1 1 9J'i;0 
^Snfe-f >i^i^xy hffift'sy h*irJSfflUTt>l^«CD 

[0 0 3 1] h^^X. JX)VmnTS:mx^:=.7.fi7.^ 

^']Kfgfigfig:'3t, ^<7it^<Dwm^^m.mr^\zmmt£ 

g^A-r 9 4 w/t;uxi|S*l8:^-r -5 J; 5 ica^;^ 

[0 0 3 2] ©Iliads ir J; tiJi, fi^J^fS^i etca^L so 
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vfz^^umz&m-r^mm^Mtit. z.n^m.±.-r^ 
fzii>\z>z-mts.^:=.7.ti7.<Dmmmmt <Dm^^w&^wc 

1 2 4lc*&iWiLT*3<i:, Jaffi^a*©! 2 l»rJ:0«l 

m-^ntznm^^(DMT\. t2, t3icmjsl-ts«j 

->3 y 9 4 c5/'«;i'Xi(i«. jas*< 

m^m^\z\tm< . ^rzu&*im\^^m'^\zitA<u^J: 
oizf^mmzm&vx, mmt£\±tii^m<z.i:u<$iFm 

^«Slir^5-5^rix;i!7X ©IK *ia^-r -SSS ic jSfiii 

[0 0 3 3] 0 1 7 *^?got2®^>;/ Kl^iftlHlKcD 

«, ^j2B-r«)W««#f6*lHl»T, 1 3 1 , 13 2 

tii^XfjL. *fcSg^l 3 3. 1 3 4, 1 3 5*^?,^n 

•t^iiOizm^^nX^-^^. 138, 138, 138 
• • «, 5 y ^m^^m^t^ 7 ij y -fy u y ^HIK-Tr* 
D. Sfcl39, 139, \3Q----\t.~^yV^Uyi7 

m^i:m^-t^y^)y-fyayzf^'^x, y^)y:fyu 
<v:/iHiKi 3 9d^eai:'33nfcEii^ft#<&:7Uy:?^7D 

yfm&l 3 8lC5';'5"UT#X-1'^;/5^>y h^>v'X 
^^8 5, 8 5, 8 5 ••••JCHl;^>T-5J:^lC;^^3nTVi 

[0 0 3 4] 018 \t«um<Dmsf}m^^^m^ 8 0 
iija0!is5^-r*>cD-r, 04'^^^ 1 4 0 sst 1 3 2 »c 
b/c^'-f 5 >i^«^{cs^v^Tff i)j-r-53««§§ 1 4 

i*^6©i^D>>i7m^lcJ:»jf^I(;bT, ^^1 3 ld^6> 

A*bfc^i.ajm*^^cDaj^m^&>(^'j 1 4 2jci*iw 

[0 0 3 5] 0^f^3F^14 3«, '7>>'3 y h-7;P5";s* 
-fZfU-^fX. gEifiSSnTViSJE«lgi!jT4 8, 4 8, 
4 8" -©»fcnt7'HWX*C7>'^^ 1 4 00*'>>h** 

Ji^fc*i:#, THV'X;^'>>:$' 1 4 0*'>t,ffi:^^n^+ 
^U-ffl^tcJ;0. ^1^^nrz/VV7.m(Dy y^mn^ 
^^1 3 5icffi;>j-r s-bw-tf^-s. 
Tl 3 3^cffi;^^■r^i:^:fc^r, U ^7 d :/|eIK l 

4 4\zj^r)^m^nx. w^pLmmiu-Dxmi 9 <i 

V) »C5^b/5:±5ICp<^U 1 4 2lCtati$nTVi-53l=? 
Vi-5)E«tg»J^4 8, 4 8, 4 8 ••••©^T*jS*?r^ 

ijti^^. m^i 3 Aizmti^ntzm'^mmi-i. m^ri 

3 3©>'7 hi7Dyi7m^tCJ;O01 liDz^yhU'JX 
f'^meS.VX^f^^y^Jyzfya^yzf^^i 3 9icW;'3S 
n. yy^m^(DiLt>±i)^K):iiyi^\zJ:r). Z.(DyVy 
-^yuy-f^^l 3 9lCj«Sg$nTV».S7U->7':7a->r 

:/lHiKi 3 8 ir5';/5^$n^. 
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10 0 3 61 K-y htim^-t^tEEmmm'Tit. m l 9 

(IV) tc*5ViTBi=?5^-^Adi7>J yyyayym^l 

«, mm (IV) fc^V»T81^x-^'BAt7ij.y:/7D«;/ 

m©/h^^;fe^Jgtt®mffi*<flE«lliiT4 8, 4 8, 4 8 

^«?«»C**^nTVi«)ffifiJg»I^4 8, 4 8. 4 8"-- 
fe«flEyc-Vd©«ffi-Cj«-DT4iC«r«»6^&, -f^i^SS* 

[0 0 3 7] 02 o«, mWim%^^m'^<r)m<Dm^m 20 
x^' 1 5 lA^'^j^^nrv^s. iE-bTh5>>?x^^ 1 5 

liT«i|i&«Sg^©«iBE-VH»CJ:D^«$nTViS. 

5' 1 5 4}CJ;0— S«I^Ir*<a>7^>-9-l 5 1 tcgiEni?^ 

3>7'>-9- 15 2 {ztSL^wzmm^nx^-^^y-iit— H 1 

53JCJ:03>7^>iJ-151 (D«^«JE*t 0 JR;1' h t ^ 

[0 0 3 8] — u>-^3yV^}V'^n-i':rv-*f\ 

5 0*<Ste-rSt. h^^^'Xi' 1 5 6*<:t><h;^oT 
n>5^>-y-l 5 2«. ^©«T«EE**. *&«1^^«JE- 
VHItSJ»-r-5*-Ch5>>'X^^ 1 5 8tCj;»3*Scll«jS€: 

ttS5«. NPN^h5>>'X^' 1 5 9^:PNPMh^> 
>?X^' 1 6 0ICJ;f9tilB$nT«^ 8 6d^e.ffi«tgi!l^ 40 
8 5. 8 5, 8 5 ••••(cai;t;$n-5. 
[0 0 3 9] 02 1 «, tttie<DlBi!)«^%5fe|HI|^tC J; t) 

h«:J^fi£-r'<^jEmiB«i^4 8, 4 8. 4 8 "--«|^0 

11 It 5. Era A t U TS^ b fcW W tC*5 V^T «, 
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8 5. 8 5lCtt. JI«tgSI)^4 8. 4 8. 4 8----tC^ 

in $ n&fiiidfl? o5tm«ffivdi^fcnt«Vi«jEVc - vd*<f^ 

ffl-r-S;itlc;iit-5*^e.. X'r'>?^>yh7>v'X^i:b 

[0 0 4 0] 02 2«, mi&vrzm 2 KDmmm^^^ 

itm 2 i\z^i^^y 'J y z^y a v yimss i 5 o tcffiST 
^iHiKiTO*. 3-:>cD'7>>'3 y hvjP^/S'f 

5^ 1 7 1, 1 7 2, 1 7 3 i:7>HlH]gSl 7 4JCJ:»3J^ 

^-f 5>yM^*iA:'3-r'5^, •7>->3 ^•■7;^g^A*-f 
:/^— 17 1 jrta^^nTVi-s/tji/xiiso/i^i/x^iai 

ORte«^®3t-fe±*«DtCJ:D7>HlHl»l 7 4lCtt, 

tkmm (02 3 II) «:ffi:^-r-&. 

[0 0 4 1] ^^v'a hv;i/^n'r:r^-5' 1 7 1*^ 

?,0/i;i/X©ai5^i'TfttPNP h^^S^X^'l 5 1*<:^> 
i:;^cO. *!)»3ttffi-C-VH-C^«$nTVi^n>x>-y- 1 
5 2«:h^>v^X^' 1 5 4»C±f3^*«>— ^«gglrtri 

D^«-r«. z:®J:^»c;bTrj>5*>-9-i 5 2**0 Ji?;!/ 

:5^-1*:t-h* 1 5 3tCJ;0^mi(lf^ 

1 7 l*^&Stefi^**tli;'j$n-5i:. h5>i?X^15 

1 7 2**seta:'3**' 0' h7>>?XrJ'l 
5 6At:t>i:35:-s.Tn>5^>-9-l 5 2**4St«b. if&«SS3 
Tp«EE-VHtCS!l3fr-5S tf. h y yJT.^ 1 5 8 tCJ; 0 

>->3 h-r;!/^^/^ yp— 1 7 1 Ofi^O^-^. "7 

>->3 5/ v^}\'^n^yv—9 1 7 sjcio^^^n^ 

ffl5^)-T?tt, h7>v?X5'l 5 l*«f|t^:i->t^ioT3> 

5'>-y- 1 5 2 *ttrj2Bi:i^«iic-5tii«tinrJ;0^«-r 

■5. 

[0 0 4 2] 02 4«. *%^©<t&©llfflfi«IS:5^-rfeCD 
T, 0'f»^3F^18O. 1 8 0. 1 8 0--"tt. ORHIK 

r. ->:7h^>?X:J^$i^^-r-5-7U>>7'7P>>y[Hll^l 
81, 181. 1 8 1 •• ••tX'f -y^^^^^SS 5. 8 

5. ^^-'-'t-oymzw^^tx. -■)]<o^=i-\z\mMt 
S«««^»3felslKl 8 3d^e). Ctl&X'f h 
7>v'X5'8 5. 8 5. 8 5 ••••$r^>{r-rs^:^>m 
^**. U >;/ y-7 D yiHlK 1 8 

1. 18 1. 1 8 1 ••••d^e)©lt^?!)tA:'3bTVi-&. 1 
8 2. 1 8 2. 1 8 2 "-«, =^-yVV=J7.9^m^-t 
^Viyyyuyym'^X. ©IWm^^^lpISS l 8 3d'' 
ib<r>'y'7 V^uyi? ii. ^^{I^**A:;'j bXV^T, n 

^ffl^iri^W bT^?:fI^€:Rlr^©©IC^il)S-ti-T. 
^Uyy^o^/yiHlKl 8 1. 18 1. 18 1- - tr7 
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(0 0 4 3] m2 5i,t. mm<Dmmm^9t^m^oymm 
mt:^-rh(D-v. :i(D^mm'viit2'D<D:>^=tv 190, 

1 9 1 *<g>i.TV^T3SfSJ::ffitS, ^i5>-ttJb*fT5 
m^^m 9 2itT \'uxti'y>i'-c, s 1 

9 0. 1 9 HC*&«fiS-e--5t)C0Tab-5, 19 5«. '7> 
U7.:f3^>^ 1 4 0*^^,<D+-v>J-m^tCj;0^«$n 

[0 0 4 41 :r.(D^y^mmtyvyyyu>yzfm^i 
9 eiz^o^m^nx. mm^mmitfox^^v 1 9 

0,191 {C|E18tSnTViSHl^m#*32StC«8^ 1 3 

5 »cw:*j$-a-«. ssTi 3 5izm:f]^tiftm'^it^\t. 20 

1 3 3©->7 h^D-;;^m^{rJ;t)0 2 4<D-^y h 

V'i^x^^m^hx\,^?,y^jyzfya':/z/m^i 8 2ir 
K^t^, ^ \.xm^<r> 7 u y :/7 D y T'lHigs 1 8 2 

v'tC^O, ;i®7U-yy7 0-/y(5]Kl 8 2icg^^$n 
TVi-5:7U-;/y7D5/::/lEl^i 8 wzUW^ti^. 

[0 0 4 5] 19 7tt, ^>i^Byh-7}V9-n-iZn^— 

v=f-m^(DiL^±.i)^r)\z^r)mm\^x^:=.7.ti7.^mm 

m:;^ bT, 02 4 JC55-r^KllHl8&C0:t7lElK 18 0 ICA 

tiv. i\F^^^mz&^m.mmWi^ A s . 4 8. 4 8-- 

••»rS5il^-r SJ^-f y^>yh7>>?;^^'8 5, 8 5, 8 
^•-••\zm^ti^. fS.^. K'f**^! 9 9»*^^»J 1 

9 0. 19 1 S:^g6A.SfcJ6®#©<£5^-r. 

[0 0 4 6] z.<DMmm\z^n\ty.'iv'^>ifY=y>>> 

X5'8 5, 8 5, 8 5""»C^*Sn-SWJE?£TVf5;: 

i:*-5-C#5lSd'»l9t?;^<, 017, 02 4ir55bfc*ia 

m \zn u $4iai(i^M^iHiss i a a e 7 u <y y 7 o y 40 
laKi a i^(DB]^m^©itejgiiS^£5i^±vf.5^:i:d^ 

[0 0 4 7] 02 7«, *??B^CD{til©^je0il<&5^-rfc© 

^^u^mmm^^^m^. 2 0 1 «, waibifc^e 
mi^<om^^m^m, 2 oiwmm^^^^^x. m 1 ©sk 

1IJI1ISS2 0 0 <r)^mmt£^mn^iiiti'r^^3^zm^ 

^nxVi^. 2 0 3. 2 0 3. 2 0 3----ity^htly 

mmn^±m^i 8 3 tys-^y^>yh'^>i^7.^8 so 
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5. 8 5, 8 5----<^y--hiiaimizmm^nx. mm 

^a^m^^el^l a 3cDA:;'3»rJ:t)m2<DiB»jm#%*|pI 

S&2 0 i(DmmzMii:^v^tm^^y.-<y^>ifby>-:^ 

X3^8 5, 8 5, 8 5lcai:^t* S-bOD-C**. 

[0 0 4 8] :L<Dmmm\zii\^^xmmm^^^^^ 1 s 

3*^e.CDjt*«#tt, T'fVW-^'2 0 3, 2 0 3, 2 

0 3 ••••»CA:^L, c:j:JcA;^UTi^-5m2©ffiftm^ 
^^151^2 0 i*^eo^3^JrJ:D«€lr^Slsn, ^^-fy 

5^>^^h^>i?7.;S'8 5©y-h(rta;'3r-5o ^2CDIK 
i!;«^l«:ilHlgS2 0 lf)^iE>(DmmtX<y^>ifh'7> 
^^T.^ 8 5 0V-7,^f-\ZhXtl-r^rztb. 7.<fy^> 
ifV'y>i?7.^8 5. 8 5, 8 5""C9y— 1 — y— X 

^«^tr*3V^T«JI«Jg«iT4 a. 4 8. 4 8----«m 

sn, i&#EP^«iiic*vix«®ioffiS!»«#©fe^ 

^\Z7.-i v'^>ifV=y>'J7.i'8 5. 8 5, 8 5----*< 
tgi!lT4 8, 4 8, 4 8"--lC«fit/h;^«flE*«^JnSn 

[0 0 4 9] fiiS. ±M<D^^m\ZjQ\>^X\tyi.>i 
[0 0 5 0] 

>;57?iSf ^iftSt b;^Viy X;i/M □ ©;< j57X &«IS!»S-e- 
[0ffi©fflWj:Ui§^] 

[011 :^^mi}immtsn^-(>i^^j^yhfs.mmm<D 

[02]^ >^'-:;x«> hffiS'V'y H©— ^Jfi0«&a^-r»f 
®0T*-5. 

[0 3] is!±ffi®^>y H©#iifi=£3^-r^j-«?i?m0-c* 

■5, 

[04] *|^?Hcffiffl-r-5-1-><^-:^x-y Mfi^'s-y H© 

[0 5] mmm^%^m«&(D-^mm'S:^-rm^^x$> 

[0 6] f^iftW^f^^IsIl^©— lftJS«a|^£5^-ri5lK0T?* 
[0 7] l^±SES(llelK©i(ifP«r55-rigiJ^0t!'ab-5. 
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(0 8] m (a) 7b^ (e) tt. 
[09] m (a) (e) tt. 

5. 

[010] jg®jm#c»:*c^$tiSS:fi5jflgxc^Wtog|«R 
[011] ISi(»<t^BiJ0li#ra<!:7 7-y-»^lrJ;Sia:W 
[012] ffiI)j«^m»nB#rB^t(El«STlCS-r-5i"J- 

[013] :^mmmm-^^i>mm-^mi3.m<Dm^<D-( 
[014] sMmmTi)^^i^^\^i^m\zh^ii^\zs.mm. 

LT*-ri^0-C*-S, 

[015] SiSSOBSilKDfcfetraijD-r^SSd^I^SrSS 
itcDrami:: J; *) ps-T-S J; ^ bfc^Jfi^**-r:/p 5/ 
i7 0-ca&s. 

[016] l^±gg©IS1t#glC»»!-r^€r7'-:^©- 

[017] *5S§a©SK»[SI8S®«&wllJfiM*3^t-::^P'v 
^0T?a&-5. 

[018] l^±fB«)[5I^C*ltS$!l«(i^%*IlII^O|| 
JS^aSr^f :/P 0T*-&. 
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[0 19] l^±^K»j(HiK©i!if^*^-rStJ^0T$.^. 
[02 0] IK«i«#fS^leIi»«flfiO||Jfi«ai&5^-riHlK0 

[02 1] mwM)m^^^m^<DW)V¥^^■r^1^m•^:it> 

^. 

[02 2] fB«l«#«^leJKOft!l©||JS0l|&^-r(Hll^0 

[02 3] ii±ffiS(iiHiB&©if>f^*535-ra6j^0-cfe«, 

[0 2 4] *5S?goffil!llBlK0D(lfiO|llffi««l<£55-r:/Dy 
10 i70T*-5. 

[0 2 5] l^±®»l(Hlg&tC:felj-S*iJ««^|?5feI5I^©|| 

[02 6] m±MWi'si'^<DW)^^^'r'i^mm-'i&^, 

[02 7] *5e?SOffii!i|5iK©«i©SIM0ll*3^-r:^a-v 
[0 2 8] l^±gBCD»if^*3S-rJSfg0-C*-S. 
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20 2 0 -f>i^ 

3 1 jX)ma 

3 4 JE:^>f!^S 

4 8 fl£«ig»^ 
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8 4 EESdm^fS^lBi^ 
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